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IMMEDIATELY

UM SCIENTISTS WILL GIVE PAPERS
AT NATIONAL BIOMASS SYMPOSIUM

state

MISSOULA—
Two University of Montana scientists will

report on their research on

converting cellulose to sugar to the American Chemical Society Biomass
Conversion Symposium, scheduled in Washington, D.C., Sept.
Drs.

9-14.

Fred Shafizadeh and Rick G. Kelsey of the UM Wood Chemistry Laboratory

will present two papers on new processes for converting cellulose and wood to
sugar.

The sugar can then be fermented to alcohol

for liquid fuel or used as a

feedstock for the production of other chemicals.
In summarizing their findings, the researchers noted that cellulose is the
most abundant organic molecule on earth.

It is a renewable resource that is

produced through the process of photosynthesis.

The immediate products of

photosynthesis are sugars that may be stored as such (sucrose or table sugar),
converted to reserve food (starch), or turned into plant tissues and structural
materials (cell walls, cellulose, and wood).
"We use the sugar and starch as food and the cellulose and wood as fibers
(paper) and timber," they said.

"However, it is also possible to convert cellulose

and wood to sugar with acids, enzymes or heat."

(over)
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They explained that for the acids and enzymes to produce the sugar they
must come in contact with the cellulose molecules.

The commercialization of

this process, which is called saccharification, has been hampered by the structure
of native cellulose and wood.

To overcome this problem, scientists have sub

jected cellulosic materials to a variety of pretreatments.

One of the best of

these has been grinding or dry ball-milling cellulosic materials to a fine
powder before adding the enzyme.
Kelsey and Shafizadeh have found, however, that saccharification proceeds
more rapidly and produces more sugar if cellulosic materials are milled wet in
the presence of enzyme.

Wet-milling "pure" cellulosic fibers for 48 hours with

enzyme produced twice as much sugar as the ball-milled pretreatment and about
four times more sugar than the unmilled material.
They believe that the wet-milling method of cellulose digestion developed in
the UM laboratory could improve the economic feasibility of commercially converting
cellulosic materials such as waste paper, forest products, and agricultural

residues

into ethanol.
Shafizadeh and others at the Wood Chemistry Laboratory have also found that
a combination of acid hydrolysis with dry heating (pyrolysis) provides a rapid and
practical method for converting wood to a combination of sugar, fuel and chemical
products.
These processes have been tested in the laboratory, but the UM scientists
emphasize that further research and development are needed before the actual
industrial

significance of the processes can be evaluated.
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